Recently one of the authors proposed a dual theory of a Supersymmetric Standard Model (SSM), in which it is naturally understood that at least one quark (the top quark) should be heavy, i.e., almost the same order as the weak scale, and the supersymmetric Higgs mass parameter µ can naturally be expected to be small. However, the model cannot have Yukawa couplings of the lepton sector. In this paper, we examine a dual theory of a Supersymmetric Model with the Pati-Salam gauge group SU(4) P S × SU(2) L × SU(2) R with respect to the gauge group SU(4) P S . In this scenario, Yukawa couplings of the lepton sector can be induced. In this model the Pati-Salam breaking scale should be around the SUSY breaking scale. *
Recently, it has become clear that certain aspects of four dimensional supersymmetric field theories can be analyzed exactly [1, 2, 3, 4] . By using the innovation, it has been tried to build models in order to solve some phenomenological problems [4, 5, 6, 7] . One of the most interesting aspects is "duality" [1, 3] . By using "duality", we can infer the low energy effective theory of a strong coupling gauge theory. One of the authors suggested that nature may use this "duality". He discussed a duality of a Supersymmetric Standard Model(SSM). But unfortunately, his model does not have Yukawa couplings of the lepton sector. In this paper, we would like to discuss a duality of a supersymmetric(SUSY) model with Pati-Salam gauge group [8] in order to obtain all Yukawa couplings.
First we would like to review Seiberg's duality. Following his discussion [1] , we examine SU(N C ) SUSY QCD with N F flavors of chiral superfields,
In the following, we would like to take N F ≥ N C + 2, though in the case N F ≤ N C + 1 there are a lot of interesting features [3, 9, 10, 11] . Seiberg suggests [1] that in the case N F ≥ N C + 2 at the low energy scale the above theory is equivalent to the following SU(Ñ C ) SUSY QCD theory (Ñ C = N F − N C ) with N F flavors of chiral superfields q i andq j and meson fields
and with a superpotential
The above two theories satisfy the 't Hooft anomaly matching conditions [12] . Moreover
Seiberg showed that they are consistent with the decoupling theorem [13] . Namely, if we introduce a mass term only for superfields
in the original theory, the dual theory has vacuum expectation value(VEVs) q = q = √ m and SU(N f −N c ) is broken to SU(N f −N c −1), which is consistent with the decoupling of the heavy quark in the original theory.
Second, we would like to review a duality of a SUSY Standard Model(SSM) [5] . We introduce ordinary matter superfields
which transform under the gauge group
There are no Higgs superfields. We would like to examine the dual theory of this theory with respect to the gauge group SU(3)C. In the following, we neglect the lepton sector for simplicity.
Since N F = 6, the dual gauge group is also SU(3) C (Ñ C = N F − N C ), which we would like to assign to the QCD gauge group.
where
, and the generator of hypercharge Y is given by
where I . In this theory, the global symmetry group is
we can write down the quantum numbers of dual fields;
Rj are the meson fields and we assign q = (d 
It is interesting that the Yukawa couplings can be expected to be of order 1 because of the strong dynamics. This means that at least one quark has a heavy mass, which is almost the order of the weak scale v. It is also interesting that the SUSY mass terms of We consider the dual gauge group of SU(4) P S . The model which is extended minimally from MSSM has six flavors because a color triplet and a singlet belong to a quartet of SU(4) P S . In this case, the dual group is SU(2), and it is necessary to treat the model differently, since the model satisfies N F = 3N C and is no longer in a non-abelian coulomb phase. The gauge coupling may not become strong. Therefore, we investigate another possibility of realizing SU(4) P S . If we introduce fourth generation, we should impose some unnatural mass relations in order to suppress the Peskin-Takeuchi's S and T parameters [14] . Therefore, we would like to add one vector-like generation. Since N F becomes ten, the dual gauge group of the SU(4) P S becomes SU(6). Here we introduce the following superfields: 
under the gauge group SU(6) HC × SU(2) L × SU(2) R . Since N F = 10 under the gauge group SU(6) HC , the dual gauge group becomes SU(4) P S × SU(2) L × SU (2) 
Namely this model has three generations and one vector-like generation with the Pati-
Salam gauge group. You should notice that the Yukawa couplings of leptons appear. If we introduce soft SUSY breaking terms
in the original theory, all the global symmetries SU(4)
can be broken explicitly. Therefore, we can avoid the massless Nambu-Goldstone bosons.
Here we only assume that the above duality can be realized even with the SUSY breaking terms. We can obtain the SUSY breaking terms of the dual theory,
where we treat SUSY breaking parameters perturbatively [15] and µ denotes a typical scale of the dual dynamics. The scale µ should be larger than the SUSY breaking scale for the perturbation to be good approximation. 
